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Background
In June 2007, a Canadian workshop was held to discuss ethical, legal, and social issues (ELSIs) in health technology assessment (HTA) for prenatal/preconceptional and newborn genetic screening. The workshop formed the concluding activity in a larger project. Following a brief description of the background to the workshop, including the larger project, we summarize the workshop conclusions and their implications for research and practice.
(e.g., chromosomes, DNA, gene products) [1, 2] . A number of ELSIs have been identified as being particularly important to genetic screening policy decisions [1] . These include, for example, models of consent or informed choice, education and counseling, privacy, discrimination, and the need to consider the interests of family members and other relevant stakeholder communities [e.g., 1, 3 ] . Many of these issues are not in fact unique to genetic screening (e.g., non-genetic screening programs are also offered to well populations and pose challenges with respect to autonomy and privacy; medical tests for infectious disease have implications for others beyond the individual tested and raise concerns about discrimination) [2, 4, 5] . However, because genetic screening technologies are rapidly evolving and have generated considerable discussion and policy debate, they present a timely and interesting case study for exploring the issues.
Prenatal/Preconceptional and Newborn Genetic Screening
The genetic screening programs with the highest population coverage and longest history to date include those directed toward pregnant women or those planning a pregnancy and toward newborn infants. In this report, and within the broader project on which it is based, we have considered prenatal and preconceptional genetic screening programs to encompass both services that offer screening tests (typically maternal blood tests and ultrasound) to identify pregnant women whose fetuses may have a relatively high probability of being affected by chromosomal abnormalities such as Down syndrome [6] [7] [8] , and services that offer preconceptional or prenatal blood tests to couples to determine whether they are carriers of a recessively inherited genetic condition (in the event that both partners are carriers, this would mean that in any current or future pregnancies, the fetus would have a high probability of being affected by the genetic condition) [9] [10] [11] .
Population-based newborn blood spot screening is a public health screening program that aims to identify infants who are at high risk of particular health conditions (typically genetic conditions with an autosomal recessive inheritance pattern) and who would benefit from the early identification and treatment of those conditions. Newborn screening for phenylketonuria and congenital hypothyroidism has been in place for decades in most developed countries, with evidence of important clinical benefits to affected infants [12] . Newborn screening programs in many jurisdictions have recently undergone large expansions in the number of disorders screened, in part based on technological advances that have made testing for additional conditions feasible. The inclusion of conditions where the balance of benefits and harms is sometimes more highly contested has in turn led to a renewed policy debate [13] [14] [15] [16] [17] .
ELSIs have been raised in relation to both prenatal/ preconceptional and newborn screening (see Box for examples). Central to discussion of these issues is the notion of the purpose of a screening program [18, 19] . In contemporary terms, prenatal/preconceptional screening programs are generally presented as aiming to provide women and their partners with information that might be useful in making reproductive decisions (e.g., deciding whether to conceive, to have invasive prenatal diagnostic testing where there is a high probability that a fetus is affected with a particular condition, and/or to continue or terminate a pregnancy where a fetus is found to have a particular condition). Reducing the birth prevalence of disabilities is not a stated purpose of current prenatal screening programs, but some have argued that there is a 'tension between the goals of enhancing reproductive choice and preventing the births of children who would have disabilities' [ 20 , p. 40 ] , which is particularly evident when screening uptake rates are reported as a prominent part of program evaluation. ELSIs raised in relation to prenatal/preconceptional screening programs can be linked to the 2 central concerns expressed in the disability rights critique, related to moral acceptability and to the potential for misinformed decision-making within individual families [20] [21] [22] . Issues connected to the moral acceptability of prenatal screening include, for example, the potential to create further societal discrimination toward people with disabilities, of particular concern to many, given the historical context of the eugenics movement [20] [21] [22] [23] [24] . In terms of individual decision-making, issues raised relate to informed choice, the routinization of prenatal screening, and inequities in access to counseling and screening services [20, [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] .
Newborn screening has traditionally been viewed as having a primary purpose of providing clinical benefits to affected infants. Recently, though, in the face of relatively less decisive evidence of clinical effectiveness for expanded as compared with traditional newborn screening, the potential secondary benefits of screening, including avoidance of a 'diagnostic odyssey' and the facilitation of parental reproductive choices, have been a subject of discussion [13, 33] . In addition to the debate about whether these secondary benefits are an appropriate basis for newborn screening, other ELSIs that have been raised include potential psychosocial harms of screening (e.g., false positive findings), the implications of identifying unaffected infants who are heterozygous carriers of genetic mutations, considerations of how to implement screening for conditions that differ in prevalence or genotype across population sub-groups, and the roles of various stakeholder communities in policy decisionmaking [15, [34] [35] [36] [37] [38] [39] [40] [41] . (h) Issues related to privacy and confidentiality (i) Right of access to available testing technologies (j) Equity considerations (e.g., in access to screening programs or treatments) (k) Issues related to the acceptability of pregnancy termination (prenatal screening) (l) Issues related to discrimination with respect to individuals tested (e.g., in obtaining insurance) (m) Societal-level discrimination associated with reduced birth prevalence of conditions (prenatal screening)
Ethical, Legal, and Social Issues and Health
Technology Assessment HTA has been defined as '… a multidisciplinary field of policy analysis. It studies the medical, social, ethical, and economic implications of development, diffusion, and use of health technology' [42] . Thus, by definition, HTA is a policy-oriented evaluation process that includes ELSIs within its scope; yet HTA reports in practice have tended to focus mainly on technical and clinical considerations [43] [44] [45] , presumably leaving ELSIs to be considered at a later stage in policy decision-making. It has been suggested that ELSIs should be directly integrated into HTA, based on 3 main arguments. First, HTA reports that incorporate ELSIs may be more useful to policymakers who wish to consider these issues in their decision-making [46, 47] . Second, addressing ELSIs in HTA may help to ensure that they are indeed appropriately considered in policy decisions [44] [45] [46] [47] [48] [49] . Finally, it has been argued that treating clinical issues and ELSIs as separate considerations is an artificial distinction [49, 50] : a health intervention is part of a 'sociotechnical network' of people and other technologies, and it both reflects and influences values throughout its career [51 , p. 50 ] . Despite an emerging consensus that addressing ELSIs in HTA is important, doing so poses a number of conceptual and methodological questions regarding the nature of ELSI 'evidence', how it might be identified and summarized, and whether and how it can be integrated with clinical evidence.
This discussion may be particularly relevant in areas where ELSIs have been an important focus of policy debates such as prenatal/preconceptional and newborn screening. While some of the ELSIs listed in the Box (e.g., addressing the need for counseling services) might arguably be handled at a later stage of policy decision-making, others relate to defining the very purpose of a technology (e.g., primarily for information or for clinical benefits) or may be fundamental to assessing its benefits and harms (e.g., psychosocial harms from false positive results); these latter issues may be most important for HTA.
Overview of the Larger Project and Our Main Findings
The workshop followed from a larger study that was designed to look at both guidance and current practice in approaches to incorporating ELSIs in HTA, for genetic screening generally and for prenatal/preconceptional and newborn screening in particular. Our study included 3 knowledge synthesis components. First, an environmental scan was used to integrate discussions in the HTA literature with existing frameworks for policy evaluation in the fields of screening and genetic testing, in order to summarize guidance regarding the consideration of ELSIs in HTA with relevance to genetic screening. Second, a literature scan was used to identify the particular ELSIs that have been raised in connection with prenatal/preconceptional and newborn genetic screening. Finally, a systematic review was used to explore how ELSIs have been addressed within actual published HTA reports on prenatal/preconceptional and newborn screening (reports from these project components are in preparation or under review). 7 Collectively, our study findings led us to conclude that ELSIs are recognized as important to policy decisions in prenatal/preconceptional and newborn screening and that the HTA, genetics, and screening communities seem to agree that ELSIs should be considered in HTA. However, specific guidance for doing so is not well-developed. While published HTA reports on these topics have tended to mention ELSIs, they have included little documentation of how ELSIs are identified or reviewed. We concluded that there was a need for greater transparency in the approaches to considering ELSIs in HTA and screening policy decisions as well as the development of appropriate methods to evaluate the approaches used to address ELSIs in HTA.
Workshop Objectives and Format
The perspectives of stakeholder communities are implicitly or explicitly embedded in genetic screening policy decisions, given that such decisions necessitate social value judgments. Thus, to aid in interpreting our study findings and to identify directions for further research and for practice, we wished to directly involve individuals from diverse stakeholder communities in a discussion of ELSIs in HTA for prenatal/preconceptional and newborn genetic screening. The objectives of our stakeholder workshop were to:
(a) present our project methods and preliminary findings; (b) review other current initiatives in the areas of ethics and HTA and the evaluation of population-based genetic screening programs; (c) gain critical feedback on our work from various stakeholders; (d) begin to develop recommendations for HTA practice and research in the areas of prenatal/preconceptional and newborn screening.
The 28 workshop participants included HTA producers, policy decision-makers or advisors at the provincial and federal level, representatives from disease-specific consumer/family/patient organizations, health professionals, and researchers. We began the workshop with a series of 6 presentations, which included a presentation of our project findings as well as presentations from invited speakers who included HTA producers and researchers with expertise in the areas of ethics in HTA and/or genetic screening policy evaluation. Following the presentations, participants discussed and debated the issues surrounding approaches to integrating ELSIs in HTA for prenatal/preconceptional and newborn screening, both as a full group and in heterogeneous break-out groups. The full workshop report, including summaries of the presentations, is available from the authors upon request. Here we summarize the key themes and directions that emerged from the discussions.
Results: Key Themes Discussed
The discussion at the workshop can be summarized within 5 key themes that capture many of the important issues raised:
(1) Population-based prenatal/preconceptional and newborn screening programs raise particular ELSIs that may distinguish them from other genetics health services.
Some participants emphasized that screening programs that apply to entire populations may have a unique moral significance that requires a consideration of public health ethics in HTA, in addition to the traditional focus on research and clinical ethics. Participants noted that issues related to incidental findings, disclosure of carrier status, and equity in access to care are particularly important in prenatal/preconceptional and newborn screening, yet there is little research on how to integrate public health ethics into policy evaluations. A traditional narrowly-cast 'harm-benefit' paradigm in HTA may be inadequate for the consideration of broader societal-level ELSIs (for example, related to discrimination and distributive justice) and human rights issues. Also related to the specific ELSIs of relevance, some participants felt that for newborn screening in particular, the potential harms of screening may be overemphasized in the existing academic ELSIs literature, and that there is a need in evaluations to distinguish between theoretical harms and those that have been empirically demonstrated.
(2) There is ongoing debate about the scope of HTA in relation to ELSIs and health policy.
While some participants felt that ELSIs can be considered separately from 'traditional' HTA issues in evaluating technologies to inform health policy decisions, most agreed that ELSIs should be considered within HTA. The scope of this consideration was a topic of debate, however. For example, there is a need to further discuss the extent to which HTAs should make normative recommendations about ELSIs; some participants felt that where there is no consensus on how to handle a particular issue, it is beyond the scope of the HTA producer to provide specific policy guidance. Similarly, the role that ELSIs play in contributing to the conclusions and recom-mendations of HTA reports about screening technologies is unclear; there is a perception that ELSIs may often be identified and mentioned but not incorporated into the overall conclusions. Finally, the scope of technologies themselves is an important consideration with respect to ELSIs in HTA; participants highlighted the need to think about screening programs in the context of an entire system of care (including ancillary services such as education, counseling, and treatment) rather than as an isolated test. Technologies may also be dynamic in terms of their use and HTA producers may need to broaden the scope of their analyses to anticipate potential technology 'creep' when considering ELSIs. For example, a policy decision regarding the availability of prenatal testing for fetal anomalies considered severe by most may influence later decisions about testing for conditions that are relatively less severe and where selective pregnancy termination would raise additional ethical concerns.
(3) Context is a key consideration for integrating ELSIs and making HTA meaningful for policy.
Participants identified a need for further discussion about how the context surrounding screening, including the legal context as well as existing funding structures, practice patterns, and available human resources, influence health policy decisions about whether and how to implement prenatal/preconceptional and newborn screening technologies. There is also a need to consider how these contextual factors relate to ELSIs. While clinical and technical findings in HTA may be relatively generalizable for some technologies, participants noted that ELSIs are more likely to be context-dependent. The use of policy decision-making frameworks that specifically incorporate context [52] could help to make this more explicit.
(
4) Diversity in stakeholder interests and cultural values is important.
Participants identified a need to consider ELSIs from the perspectives of different stakeholder communities with an interest in prenatal/preconceptional and newborn screening: patients, families, citizens, society, industry, HTA producers, and policy decision-makers. A key challenge in both HTA and policy decisions is to find ways of balancing diverse interests, in terms of these groups, and in terms of balancing the cultural values of the majority with the needs of vulnerable populations and the views of advocacy groups. Some participants noted that stakeholder involvement may be particularly important in thinking through resource allocation decisions and may help to improve HTA quality as well as fairness in decision-making. Education will be important in developing strategies for stakeholder engagement, both for collective policy decision-making and at the point at which individuals are offered screening. This is particularly salient since decision-making about prenatal/preconceptional and newborn screening is often complicated by uncertainty about benefits and harms, which poses challenges in thinking through whether and how tests should be offered or encouraged.
(5) Transparency is important (in describing how ELSIs are identified, how they are considered, and the role they play in contributing to conclusions and recommendations in HTA).
Participants emphasized that transparency in describing the reasoning process from evidence to conclusions or recommendations in HTA is important, particularly if normative recommendations about ELSIs are made. This echoes the conclusion from our knowledge synthesis project that improved documentation within HTA of the methods for considering ELSIs will be an important way to understand whether and how ELSIs have been meaningfully addressed. Transparency in actual screening policy decisions (beyond HTA itself) is also important to clarify the roles of scientific evidence, ELSIs, and public demand, although such transparency may be challenging to implement in practice. In terms of ethical issues in screening, participants discussed how transparency in HTA might be improved, for example, by detailing the premise of an ethical assessment, the particular methods used and their results, and which ethical principles are considered at each stage.
Conclusions
This was the first Canadian workshop on the topic of ELSIs in HTA specific to genetic screening programs and specifically prenatal/preconceptional and newborn screening. The diversity of stakeholders who were included allowed for a rich discussion that complemented and enhanced our original project findings. By integrating the 5 key themes from the workshop with our study results, we have identified some important directions for further research and practice in HTA. First, many stakeholders at our workshop felt that it would be useful to consider population-based genetic screening programs as distinct from other genetics health services in terms of ELSIs, in order to highlight the potential relevance of public health as well as clinical ethics. For example, a public health ethics framework may emphasize collective welfare in addition to individual autonomy, focusing on issues such as discrimination, distributive justice, health disparities, and public engagement in decision-making [53] [54] [55] [56] [57] .
Further, even within the relatively narrow topics of prenatal/preconceptional and newborn screening, our findings suggest that there is likely not one best approach to addressing ELSIs in HTA. There is diversity across HTA organizations in terms of their mandates and relationship to the health policy process. The workshop also led to discussions about diversity in cultural values, stakeholder communities, and contextual factors. Together, these ideas suggest that methods for addressing ELSIs in HTA will need to be flexible enough to respond to this diversity as well as to the unique features of particular technologies such as screening; this echoes current discussions in the HTA literature, which emphasize the relevance of multiple approaches to integrating ethical considerations [46] .
Finally, an important finding in our project and at the workshop was the need for transparency about the ways in which HTA producers move from evidence to conclusions and the ways in which screening policy decisions are made. Not only will this facilitate methodological development in understanding the role of ELSIs in HTA, but it also complements a trend in health policy generally, which focuses on procedural justice, highlighting fairness, transparency, and stakeholder involvement in decision-making as means of addressing ethical complexity [58] [59] [60] [61] .
